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(54) Method and device for removing coatings deposited on the surface of a glass plate 

(57) A method and a device for removing coatings 
which comprise a plurality of layers (4-7) that include at 
least one conducting layer (5.6) and are applied to the 
surface (2) of a glass plate (1). The device comprises at 
least one head movable along the edge (12) of the glass 
plate (1) and having at least one electrode (16) that is 
adapted to cause the circulation of electric current and/or 
an electrical discharge on the surface. The electrode (1 6) 
allows to selectively remove one or more of the layers (4- 
7) that are present on the surface of the glass plate (1). 
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Description 

The present invention relates to a method and a 
device for removing coatings that are deposited on the 
surface of a glass plate and are constituted by one or 
more layers that include at least one conducting layer. 

Nowadays it is known to perform a treatment known 
as "low emissivrty" during the manufacture of special 
glass plates; substantially, this treatment has the pur- 
pose of constituting a barrier to the passage of infrared 
rays and thus limiting the outward transmission of heat 
from indoor spaces. 

This treatment consists in applying a plurality of lay- 
ers of material on the entire surface of a glass plate, 
which must then be peri metrically associated, by means 
of a first butyl seal, at the lateral surfaces of a spacer 
frame so as to form the inner space of an insulating glaz- 
ing unit 

A typical succession of layers, starting from the sur- 
face of the glass plate, for the so-called magnetron qual- 
ity, is as follows: a first layer of non-conducting tin oxide 
that is strongly bonded to the glass, for a thickness of 
approximately 300 angstrom. 

A second layer of conducting silver approximately 
100 angstrom thick and a third layer of equally conduct- 
ing aluminum approximately 35 angstrom thick are 
deposited or applied on the first layer. 

A fourth layer of non-conducting tin oxide approxi- 
mately 300 angstrom thick, with substantially protective 
features, is also provided. 

The glass plates thus treated must be conveniently 
protected starting from packaging up to processing, until 
the time when they form the double-glazing unit and 
when they are no longer exposed to the aggression of 
atmospheric agents, since their treated surface is 
directed towards the inner space of the unit. 

These layers, however, can become inalterable only 
if the continuity of the coating is interrupted towards the 
outer edge of the glass plate; this continuity, even if being 
atomic in thickness, would in fact be sufficient to trigger 
oxidation of the outer edge of the glass plate towards the 
inside of the insulating glazing unit, consequently com- 
promising characteristics that are indispensable for a 
good quality of the insulating glazing unit, such as the 
bonding of the sealant that constitutes the second seal, 
the bonding of the sealant that constitutes the first seal, 
the effectiveness of the "low emissivity" coating, as well 
as their aesthetics. 

Accordingly, it is known to fully remove the layers 
proximate to the edge of the glass plates. 

It is therefore known to perform removal by using 
heat as an agent for removing the layers: it is accordingly 
known to use a combustible gas torch, whose flame is 
passed at said edge of the glass plate. 

However, this solution has currently been aban- 
doned, since insufficient quality of the result and objec- 
tive difficulty in automating the method have been 
observed. 



In the field, it is known also to totally remove the lay- 
ers at the edge of the glass plate by grinding. 

The support for the abrasive mix is usually consti- 
tuted by a low-hardness rubber-like material, so that the 
5 action against the surface of the glass plate is as tolera- 
ble as possible. 

This conventional method substantially consists in 
running along the perimeter of the glass plate with a 
grinder, generally of the peripheral type, the glass plate 
10 being placed on a horizontal surface, with the part to be 
treated facing up. 

This conventional manual method has considerable 
drawbacks, since there is no control at all of the pressure 
of the grinder against the surface of the glass plate 
is except for the control based on the mere sensitivity of 
fhe operator. 

Furthermore, the produced dust contains abrasive 
particles and in any case other foreign particles consti- 
tuted by the mix material, and constitutes a dangerous 
20 contaminant for the glass plate and particularly for its 
treated surface, which is highly sensitive, especially in 
the grinding treatment known as "edging" and in the sub- 
sequent treatments, which range from washing to the 
coupling of two or more glass plates to form the insulating 
25 glazing units. 

It is also known to perform the removal by grinding 
with a semiautomatic method that differs from the pre- 
ceding one in that the operation always occurs on a hor- 
izontal table where however, the feeding motion, in 
30 addition to the cutting motion is motorized. 

However, manual work still occurs in the operations 
for centering the glass plate and for starting and stopping 
the grinders one side at a time. 

In both these procedures, the effectiveness of dust 
35 aspiration is uncertain both due to the limited power 
installed on these machines and due to the horizontal 
position of the glass plate; considerable problems of con- 
tamination of the surface of the glass plate remain in any 
case. 

40 It is then known to perform removal by grinding in an 
automatic manner: this removal occurs on a glass plate 
that is slightly arranged inclined with respect to the ver- 
tical plane, and in addition to being performed fully auto- 
matically around the entire perimeter of the glass plate, 

45 either by the simple feeding motion of the grinder or by 
combining the feeding motion of the grinder and of the 
glass plate, it also introduces an attempt to control the 
pressure of the grinder against the surface of the glass 
plate. 

so However, this control is not easy to be carried out. 
due to the size of the glass plate, since it is necessary to 
work at its rim and therefore in a borderline situation, due 
to the variability of the features of the grinder, since the 
diameter of the grinder varies according to wear and 

55 since the glass plate can be scratched in view of the lim- 
ited thickness of the applied layers. 

An example of the mentioned method is provided by 
European patent no. EP 0165232. whose solution, how- 
ever, has all the above-mentioned drawbacks. 
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All conventional removal methods suffer the draw- 
backs of removing all the deposited layers and even of 
contaminating the surface of the glass plate, which thus 
becomes rough and changes its composition; these 
characteristics are not adapted for the correct bonding 
of the first seal, constituted by butyl sealant, and of the 
second seal, which is performed with polysulf ide or poly- 
urethane or silicone sealants. 

The aim of the present invention is therefore to solve 
the described technical problems, eliminating the draw- 
backs of the prior art, by providing a method and a device 
that allow to manually and automatically treat the edge 
of glass plates on which coatings, constituted by one or 
more layers including at least one conducting layer, are 
applied, and at the same time allow optimum bonding of 
the first and second seals to form the insulating glazing 
unit. 

Within the scope of the above aim. an object is to 
achieve selective or controlled removal of the coating, 
optionally leaving a substrate bonded to the surface of 
the glass plate that has optimum adhesion characteris- 
tics for the sealants constituting the first seal and the sec- 
ond seal. 

Within the scope of the above aim, another impor- 
tant object is to provide a method and a device that in no 
way contaminate the surface of the glass plate. 

Another important object is to provide a method and 
a device that, as a consequence of the treatment of the 
edge of the glass plate, also allow to prevent oxidation 
of the layers and thus maintain all the physical and aes- 
thetic characteristics of the treated glass plate. 

Another object is to provide a device that allows a 
precise and preset delimitation of the treated surface of 
the glass plate. 

Another object is to provide a device according to 
the invention that is reliable and safe in use. 

This aim, these objects, and others which will 
become apparent hereinafter are achieved by a method 
for removing coatings, constituted by a plurality of layers 
including at least one conducting layer, that are applied 
to the surface of a glass plate, characterized in that it 
comprises: a first step for moving said glass plate to the 
vicinity of one or more electrodes; a second step for mov- 
ing or positioning said one or more electrodes proximate 
to the edge of said glass plate; a third step, in which a 
current is circulated in said one or more electrodes; and 
a fourth step, in which said glass plate or said one or 
more electrodes are moved along said edge to selec- 
tively remove one or more of said layers; and by a device 
for removing coatings, constituted by a plurality of layers 
that include at least one conducting layer and are depos- 
ited on the surface of a glass plate; characterized in that 
it is constituted by at least one head that can move along 
the edge of said glass plates and has at least one elec- 
trode that is adapted to cause the circulation of electric 
current and/or an electrical discharge on said surface for 
the selective removal of one or more of said layers. 

Further characteristics and advantages of the inven- 
tion will become apparent from the following detailed 



description of some particular but not exclusive embod- 
iments, illustrated only by way of non-limitative example 
in the accompanying drawings, wherein: 

5 figure 1 is a front view of a rack and of a roller con- 
veyor for conveying the glass plate, and of the device 
applied at horizontal and vertical carriages; 
figure 2 is a side view of the elements of figure 1 ; 
figure 3 is a top view of the elements of figure 1 ; 
io figure 4 is an enlarged-scale transverse sectional 
view of the application of a number of layers on the 
surface of a glass plate; 

f igures 5 and 6 are schematic top views of the use 
of the device in two possible embodiments; 
is figure 7 is a schematic view of the device; 

figure 8 is an enlarged-scale, partially sectional, lat- 
eral perspective view of an example of selective 
layer removal; 

figure 9 is a view, similar to figure 7, of a further 
20 embodiment of the device. 

With reference to the above figures, the reference 
numeral 1 designates a glass plate that can be coupled 
to a similar glass plate by means of a first seal at a spacer 
25 frame, so as to constitute an inner space of an insulating 
glazing unit. 

The spacer can be constituted by a closed profile 
that is internally hollow and has adapted fine holes on 
the surface located at the inner space and adapted 
30 hygroscopic materials inside. 

Said glass plate 1 has a coating 3 applied thereto at 
the surface 2 that is to be in contact with the inner space 
of the insulating glazing unit (if total removal is per- 
formed); said coating is constituted by a plurality of layers 
35 of material for example of the type used for the so-called 
"low-emissrvity' treatment or in any case for other treat- 
ments such as, in a non-limitative sense, those for pro- 
ducing a tinted or reflective or photochrome glass plate. 
In the described solution, which is illustrated only by 
40 way of example, a first non-conducting layer 4 of tin 
oxides, over which a second conducting layer 5 of silver 
and a subsequent third layer 6 of aluminum are applied, 
have been considered. 

There is also a fourth non-conducting layer 7 of tin 
45 oxide that has substantially protective features. 

The glass plate 1 can be conveyed by means of an 
adapted roller conveyor 8 for lower support and of a ver- 
tical rack 9 for rear support; said roller conveyor and said 
rack allow to convey the glass plate to the coating 
50 removal device. 

Said device is constituted by a first fixed head 1 0 and 
by a second movable head 1 1 : the f irst head 10 acts at 
the lower edge 12 of the glass plate 1 . whereas the sec- 
ond head 1 1 is associated with an adapted actuation 
55 means comprising a motorized belt 1 3 and is allowed to 
perform a sustantially vertical motion; both of said heads 
can rotate through 90° with respect to said belt 

There is also a first carriage 14 for feeding the glass 
plate in a horizontal direction; by means of appropriate 
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suckers, said carriage engages the glass plate on the 
surface that lies opposite to the surface 2 and carries it 
toward the coating removal device. 

There is also a second carriage 15 for the vertical 
movement of the second head 1 1 . 

Each one of said first and second heads has. in the 
particular illustrated solution, electrodes 1 6 that are sup- 
plied by adapted power sources and are adapted to 
cause the circulation of electric current and/or an elec- 
trical discharge at the surface of the coating 3 to achieve 
selective removal of one or more of the underlying layers. 

The method in fact entails a first step, in which the 
glass plate is loaded onto the rack 9 and then carried up 
to a reference position for the first and second heads; a 
second step entails placing or moving said electrodes at 
the coating 3 proximate to the edge 12. 

This is followed by a third step, in which the elec- 
trodes are supplied with power, and by a fourth step, in 
which the second head 11 performs a vertical upward 
stroke, selectively removing some layers of the coating 
3 and in particular the fourth layer 7, the third layer 6. and 
the second layer 5. 

An adapted sensor stops the second hed 1 1 at the 
upper horizontal edge of the glass plate and simultane- 
ously the second head 1 1 rotates through 90°. placing 
the electrodes at the edge 12 of the upper side of the 
glass plate. 

At the same time, the first head 10 places the elec- 
trodes at the edge 1 2 of the lower side of the glass plate 
1 ; then the roller conveyor 8 is actuated, causing the 
movement of the glass plate and consequently allowing 
to selectively remove the second, third, and fourth layers 
of the coating 3 until the end of the glass plate is reached. 

At this point, the f irst head 10 moves the electrodes 
away from the glass plate and the second head 1 1 per- 
forms an additional 90° rotation and then moves down- 
ward and selectively removes the second, third, and 
fourth layers until, when it reaches the lower end of the 
glass plate, said glass plate is moved away or the elec- 
trodes are moved away therefrom. 

The second head 10 is then replaced for the subse- 
quent treatment of another glass plate. 

Said first and second heads also have electric 
and/or electronic means that are adapted to produce the 
circulation of current and/or the discharge at the elec- 
trodes; rf said means are of the electronic type, they can 
be constituted by appropriate circuits, schematically des- 
ignated by the reference numeral 17, or can be consti- 
tuted for example by a transformer 18, in which the 
primary winding 19 is associated with a power source 
and the secondary winding 20 is connected to the elec- 
trodes 16. 

Selective removal of the second, third, and fourth 
layers occurs by means of the second layer 5 and of the 
third layer 6 which, by conducting, allow to close the cir- 
cuit of the electrodes 16. 

The fact that the fourth layer 7 is made of noncon- 
ducting material is not a problem; since it is a film at the 
atomic level, the discharge of the electrodes perforates 



it and closes on the internal layers constituted by metals 
that sublimate when the current flows. 

Said current flow or the discharge of the electrodes 
does not affect the first layer 4, since it is nonconducting 
5 and since below said first layer there is only the glass 
plate, which is nonconducting too. 

As regards the type and shape of the electrodes, 
they may be of the cylindrical type, as shown in figures 
5, 7, and 9. or they may have a different shape; in figure 
w 6. one of said electrodes has a cylindrical shape and the 
other one has a laminar shape. 

The present invention is of course susceptible of 
numerous modifications and variations, all of which are 
within the scope of the same inventive concept 
15 Therefore, the type of the layers that constitute the 
coating might be any, so long as it contains electrically 
conducting layers, and likewise the combination of said 
layers might be any. 

As an alternative, an electrode that allows to achieve 
20 selective removal by virtue of the emission of a laser 
beam can be associated with each one of the heads, 
whose number can be variable. 

The device also comprises adapted electronically- 
controlled actuators for controlling the movement of the 
25 glass plate and/or of the heads that support the elec- 
trodes; said actuators handle, in a controlled manner, the 
conditions of the acceleration and deceleration gradients 
of said glass plate and/or said heads. 

The device also comprises one or more aspirator 
30 hoods that are adapted to remove the gaseous products 
emitted during selective removal of the layer of the coat- 
ing- 

Conveniently, the electrodes can also be comple- 
mented by an adapted filler gas with protective or reac- 
35 five functions. 

The method can of course occur in a fully automatic 
or semi-automatic or manual manner. 

Finally, it is noted that the selective or controlled 
removal of one or more layers of the coating of the glass 
40 plate can occur while said glass plate is arranged sub- 
stantially vertically or on a horizontal or inclined plane. 

The materials and the dimensions that constitute the 
individual components of the invention as well as the 
sequence of the steps of the method may of course also 
45 be the most pertinent according to the specif ic require- 
ments. 

Where technical features mentioned in any claim are 
followed by reference signs, those reference signs have 
been included for the sole purpose of increasing the intel- 
50 ligibiiity of the claims and accordingly such reference 
signs do not have any limiting effect on the interpretation 
of each element identified by way of example by such 
reference signs. 



55 Claims 



Device for removing coatings (3) comprising a plu- 
rality of layers (4-7) that include at least one conduct- 
ing layer (5.6) and are deposited on the surface (2) 
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of aglassplate (1). characterized in that It comprises 
at least one head (10.1 1) that can move along the 
edge (12) of said glass plates (1). said at least one 
head having at least one electrode (16) that is 
adapted to cause the circulation of electric current s 
and/or an electrical discharge on said surface (2) to 
selectively remove one or more of said layers (4-7). 

2. Device according to claim 1 . usable on a glass plate 
(1) coupleable to a similar or ordinary further simple 10 
glass plate, through a first seal, at a spacer frame 
so as to constitute the inner space of an insulating 
glazing unit; and wherein the spacer frame com- 
prises a closed profile that is internally hollow, said 
profile having adapted fine holes on the surface is 
located at the inner space, and containing inside 
hygroscopic materials, said glass plate (1) having, 
at the surface (2) that lies in contact with said inner 
space, a coating (3) that comprises a plurality of lay- 
ers (4-7) of material of the type used for the so-called 20 
"low emissivrty" treatment or for other treatments, 
such as those for producing a tinted or reflecting or 
photochrome glass plate; said device further com- 
prising: an adapted roller conveyor (8) for lower and 
a rack (9) for rear support and transport of said glass 25 
plate (1). to said at least one head, said heads com- 
prising a first fixed head (10) and a second movable 
head (11). 
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3. Device according to claims 1 and 2, characterized 
in that said first head (1 0) acts at the lower edge (12) 
of said glass plate (1). 

4. Device according to claims 1 and 2. characterized 
in that said second head (1 1) is movably associated 
with an adapted motorized belt (13) for moving sub- 
stantially vertically and to rotate through 90° and 
1 80° with respect to an axis of said belt (13). 

5. Device according to claims 1 , 3, and 4, character- 40 
ized in that it further comprises a first carriage (14) 
for feeding said glass plate (1) in a horizontal direc- 
tion, said first carriage (14) having suckers for 
engaging said glass plate (1) on the side that lies 
opposite to the one on which said coating (3) is 45 
applied and for conveying said glass plate toward 
said coating removal heads (10,1 1); a second car- 
riage (15) for the vertical movement of said second 
head (11), each one of said first (10) and second 
(1 1) heads having a plurality of electrodes (16) that so 
are supplied by appropriate sources and are 
adapted to cause the circulation of electric current 
and/or an electrical discharge at the surface of said 
coating (3) to selectively remove one or more of said 
underlying layers (4-7). 55 

6. Device according to claims 1 and 5, characterized 
in that said first and second heads (10,1 1) have elec- 
tric and/or electronic means (17,18) that are 



adapted to cause the circulation of current and/or the 
discharge at said one or more electrodes (16). 

7. Device according to claims 1 and 6, characterized 
in that said means are of the electric type and are 
constituted by a transformer (18), in which the pri- 
mary winding 19 is associated with a power source 
and the secondary winding (20) is connected to two 
electrodes (16). 

8. Device according to claims 1 , 6, and 7, character- 
ized in that said one or more electrodes (16) have 
any adapted shape, such as a cylindrical and/or lam- 
inar one. 

9. Device according to one or more of the preceding 
claims, characterized in that it comprises at least 
one head (10,1 1) which emits a laser beam for con- 
trolled removal of said coating constituted by a plu- 
rality of layers (4-7). said coating including possibly 
no conducting layers. 

10. Method for removing coatings constituted by a plu- 
rality of layers (4-7) that include at least one conduct- 
ing layer (5,6) and are applied to the surface (2) of 
a glass plate (1). characterized in that it comprises: 
a first step for moving said glass plate (1 ) to the vicin- 
ity of one or more electrodes (1 6) ; a second step for 
moving or positioning said one or more electrodes 
(16) proximate to the edge (12) of said glass plate 
(1); a third step, in which a current is circulated in 
said one or more electrodes (1 6); and a fourth step, 
in which said glass plate (1) or said plurality of elec- 
trodes (1 6) are moved along said edge to selectively 
remove one or more of said layers. 

11. Method according to claim 10. characterized in that 
in said first step said glass plate is loaded on a rack 
and is carried to a reference position for a f irst head 
and a second head. 

12. Method according to claim 10, characterized in that 
in said second step said electrodes (16) are moved 
or positioned at said coating (3) proximate to the 
edge (12) of said glass plate (1). 

13. Method according to any of claims 10, 11 and 12, 
characterized in that said plurality of electrodes (1 6) 
are supplied with power in said third step, and in that 
in a fourth optionally simultaneous step said second 
head (1 1) performs an upward vertical stroke, selec- 
tively removing one or more of said layers (4-7) of 
said coating (3). 

14. Method according to any of the claims 10-13. char- 
acterized in that an adapted sensor stops said sec- 
ond head (1 1) at the upper horizontal edge of said 
glass plate (1 ) and simultaneously said second head 
(1 1) performs a 90° rotation, arranging the elec- 
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trades (1 6) at the edge (1 2) of the upper side of said 
glass plate (1). said first head (10) simultaneously 
placing said one or more electrodes (1 6) at the edge 
(12) of the lower side of said glass plate (1), this 
being followed by the actuation of a roller conveyor 5 
(8) that is adapted to move said glass plate (1), and 
then by the selective removal of one or more of said 
layers (4-7) of said coating (3). 

15. Method according to any of the claims 10-14, char- 10 
acterized in that said first head (10) moves further 
said one or more electrodes (16) away from said 
glass plate (1) and said second head (11) performs 

a further rotation through 90° and then moves down- 
ward and selectively removes said coating (3) until is 
it reaches the lower end of said glass plate (1) and 
is then moved away from it. 

16. Method according to any of the claims 10-15, char- 
acterized in that said glass plate (1) has straight or 20 
curved contours. 

17. Method according to one or more of claims 10-16. 
characterized in that the movements of said glass 
plate (1) and/or of said at least one head (10,11) pro- 2s 
vided with said one or more electrodes (16) are per- 
formed by means of actuators that are controlled 
electronically and are adapted to handle, in a con- 
trolled manner, the conditions of acceleration and 
deceleration gradients of said glass plate (1) or of 30 
said at least one head (10,1 1). 

1 8. Device for carrying out the method of claims 10-17, 
characterized in that it further comprises one ore 
more aspirator hoods that are adapted to remove the 35 
gaseous products released during the selective or 
controlled removal of said one or more layers of said 
coating. 

19. Method according to one or more of claims 10-17, ao 
characterized in that said treatment electrodes (16) 
are complemented by an adapted filler gas with pro- 
tective or reactive functions. 

20. Method according to one or more of claims 10-17 as 
and 19. characterized in that said selective or con- 
trolled removal is performed on said glass plate (1) 
while it is arranged on a substantially vertical or hor- 
izontal or inclined plane. 

so 

21. Method according to one or more of claims 10-17 
and 19-21, characterized in that said selective con- 
trolled removal of said one or more layers (4-7) 
occurs in a fully automatic or semiautomatic or man- 
ual manner. 55 



6 



EP 0 709 348 A1 




7 



EP 0 709 348 A1 




8 



EP 0 709 348 A1 




EP 0 709 348 A1 




10 



EP 0 709 348 A1 




11 



EP 0 709 348 A1 



Application Nnmbcr 

EUROPEAN SEARCH REPORT „ 



noriTMFNT* CONSIDERED TO BE RELEVANT 




Category 


Citatioo of document with indication, where appropriate, 

of retrv ant passages . 


Relevant 
to daim 


CLASSIFICATION OF THE 
APPLICATION (Int.CL6) 


X 
X 

X 

A 


DE-A-40 06 502 (MEYER) 25 October 1990 

* the whole document * 

EP-A-0 412 812 (SOLAGLAS LIMITED) 13 
February 1991 

* page 2, line 43 - line 51 * 

* page 4, line 38 - page 5, line 3 * 

* page 6, line 44 - line 56 * 

GB-A-803 371 (LIBBEY-OWENS-FORD GLASS 
COMPANY) 22 October 1958 

* the whole document * 

W0-A-93 25487 (BERTIN) 23 December 1993 

* page 5, line 16 - page 7, line 31 * 


1.5,8 
1.5.8 

1,5.8 
1.10 


C03C17/00 
C03C23/00 


TECHNICAL FIELDS 
SEARCHED (brtCLfi) 


C03C 
C25F 




The present search report has been drawn op for all claims 




S=TTr=«. M* af eaavWlM « la* 

§ THE HAGU £ 18 January 1996 Van Bommel, L 


5 CATEGORY OF OTED DOCUMENTS T J ^X^£*£^™<« 
| X : pmrocuUHy releva* if Uk« alooe . J^^Ed U? «*. applicatio. 

3 A : tecaooloflcml backgrouad A . meap<r of th« tune patent ftuaily, corresponding 
£ O : Doo-wrttten dlsdosur* * document 

O P : Intermediate document • 1 



European Patent 
Office 



12 



(19) 




(12) 



EuropSisches Patentamt 
European Patent Office 

Office europeen des brevets (11) EP 0 709 348 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
20.01.1999 Bulletin 1999/03 

(21) Application number: 95116238.7 

(22) Date of filing: 1 6.1 0.1 995 



(51) IntCI. 6 : C03C 17/00, C03C 23/00 



(54) Method and device for removing coatings deposited on the surface of a glass plate 

Verf ahren und Vorrichtung zum Entfernen von auf den Oberf lache einer Glasplatte abgesetzten 
Beschichtungen 

M6thode et dispositrf de I'enlfcvement de rev§tements d6pos6s sur la surface d'une plaque en verre 



00 
00 

*t 

CO 

o 

Q- 

LU 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU NIC NL 
PTSE 

(30) Priority: 28.10.1994 IT TV9401 26 

(43) Date of publication of application: 
01.05.1996 Bulletin 1996/18 

(73) Proprietor: 

Vianello Fortunato - Davanzo Nadia, 

dba FOR. EL. BASE dl Vianello Fortunato & C. 

S.n.c. 

31056 Vallio di Roncade flreviso) (IT) 



(72) Inventors: 

• Vianello, Fortunato 
1-31056 Vallio DK Roncade (Treviso) (IT) 

• Moschinl, Dino 
1-31050 San Cipriano (Treviso) (IT) 

(74) Representative: 

Modiano, Guido, Dr.-lng. et al 
Modiano & Associatl SpA 
Via Meravigli, 16 
20123 Milano (IT) 



(56) References cited: 
EP-A- 0 412 812 
DE-A- 4 006 502 



WO-A-93/25487 
GB-A- 803 371 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person .may jj-ve 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall bel.led.n 
a written reasoned statement It shall not be deemed to have been filed until the opposrtion fee has been paid. (Art. 
99(1) European Patent Convention). 



Primed by Xerox (UK) Business Services 
2.16.7/3.6 



1 



EP 0 709 348 B1 



2 



Description 

The present invention relates to a method and a 
device for removing coatings that are deposited on the 
surface of a glass plate and are constituted by one or 
more layers that include at least one conducting layer. 

Nowadays it is known to perform a treatment known 
as "low emissivrty" during the manufacture of special 
glass plates; substantially, this treatment has the pur- 
pose of constituting a barrier to the passage of infrared 
rays and thus limiting the outward transmission of heat 
from indoor spaces. 

This treatment consists in applying a plurality of lay- 
ers of material on the entire surface of a glass plate, 
which must then be peri metrically associated, by means 
of a first butyl seal, at the lateral surfaces of a spacer 
frame so as to form the inner space of an insulating 
glazing unit. 

A typical succession of layers, starting from the sur- 
face of the glass plate, for the so-called magnetron qual- 
ity, is as follows: a first layer of non-conducting tin oxide 
that is strongly bonded to the glass, for a thickness of 
approximately 30 nm. 

A second layer of conducting silver approximately 
10 nm thick and a third layer of equally conducting alu- 
minum approximately 3,5 nm thick are deposited or 
applied on the first layer. 

A fourth layer of non-conducting tin oxide approxi- 
mately 30 nm thick, with substantially protective fea- 
tures, is also provided. 

The glass plates thus treated must be conveniently 
protected starting from packaging up to processing, 
until the time when they form the double-glazing unit 
and when they are no longer exposed to the aggression 
of atmospheric agents, since their treated surface is 
directed towards the inner space of the unit. 

These layers, however, can become inalterable only 
if the continuity of the coating is interrupted towards the 
outer edge of the glass plate; this continuity, even if 
being atomic in thickness, would in fact be sufficient to 
trigger oxidation of the outer edge of the glass plate 
towards the inside of the insulating glazing unit, conse- 
quently compromising characteristics that are indispen- 
sable for a good quality of the insulating glazing unit, 
such as the bonding of the sealant that constitutes the 
second seal, the bonding of the sealant that constitutes 
the first seal, the effectiveness of the "low emissivity" 
coating, as well as their aesthetics. 

Accordingly, it is known to fully remove the layers 
proximate to the edge of the glass plates. 

It is therefore known to perform removal by using 
heat as an agent for removing the layers: it is accord- 
ingly known to use a combustible gas torch, whose 
flame is passed at said edge of the glass plate. 

However, this solution has currently been aban- 
doned, since insufficient quality of the result and objec- 
tive difficulty in automating the method have been 
observed. 



In the field, it is known also to totally remove the lay- 
ers at the edge of the glass plate by grinding. 

The support for the abrasive mix is usually consti- 
tuted by a low-hardness rubber-like material, so that the 
5 action against the surface of the glass plate is as tolera- 
ble as possible. 

This conventional method substantially consists in 
running along the perimeter of the glass plate with a 
grinder, generally of the peripheral type, the glass plate 
w being placed on a horizontal surface, with the part to be 
treated facing up. 

This conventional manual method has considerable 
drawbacks, since there is no control at all of the pres- 
sure of the grinder against the surface of the glass plate 
is except for the control based on the mere sensitivity of 
the operator. 

Furthermore, the produced dust contains abrasive 
particles and in any case other foreign particles consti- 
tuted by the mix material, and constitutes a dangerous 

20 contaminant for the glass plate and particularly for Hs 
treated surface, which is highly sensitive, especially in 
the grinding treatment known as "edging* and in the 
subsequent treatments, which range from washing to 
the coupling of two or more glass plates to form the 

25 insulating glazing units. 

It is also known to perform the removal by grinding 
with a semiautomatic method that differs from the pre- 
ceding one in that the operation always occurs on a hor- 
izontal table where however, the feeding motion, in 

30 addition to the cutting motion is motorized. 

However, manual work still occurs in the operations 
for centering the glass plate and for starting and stop- 
ping the grinders one side at a time. 

In both these procedures, the effectiveness of dust 

35 aspiration is uncertain both due to the limited power 
installed on these machines and due to the horizontal 
position of the glass plate; considerable problems of 
contamination of the surface of the glass plate remain in 
any case. 

40 It is then known to perform removal by grinding in 
an automatic manner: this removal occurs on a glass 
plate that is slightly arranged inclined with respect to the 
vertical plane, and in addition to being performed fully 
automatically around the entire perimeter of the glass 

45 plate, either by the simple feeding motion of the grinder 
or by combining the feeding motion of the grinder and of 
the glass plate, it also introduces an attempt to control 
the pressure of the grinder against the surface of the 
glass plate. 

so However, this control is not easy to be carried out, 
due to the size of the glass plate, since it is necessary to 
work at its rim and therefore in a borderline situation, 
due to the variability of the features of the grinder, since 
the diameter of the grinder varies according to wear and 

55 since the glass plate can be scratched in view of the lim- 
ited thickness of the applied layers. 

An example of the mentioned method is provided 
by European patent no. EP 0165232, whose solution, 
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however, has all the above-mentioned drawbacks. 

All conventional removal methods suffer the draw- 
backs of removing all the deposited layers and even of 
contaminating the surface of the glass plate, which thus 
becomes rough and changes its composition; these 
characteristics are not adapted for the correct bonding 
of the first seal, constituted by butyl sealant, and of the 
second seal, which is performed with polysutfide or 
polyurethane or silicone sealants. 

Devices having features as in the preamble of claim 
1, are known from the documents. DE-A-4006502, EP- 
A-412812 and GB-A-803371. A mechanical method for 
removing coating from glass plates is also disclosed in 
the document WO-A-9325487. 

The aim of the present invention is therefore to 
solve the described technical problems, eliminating the 
drawbacks of the prior art, by providing a method and a 
device that allow to manually and automatically treat the 
edge of glass plates on which coatings, constituted by 
one or more layers including at least one conducting 
layer, are applied, and at the same time allow optimum 
bonding of the first and second seals to form the insulat- 
ing glazing unit. 

Within the scope of the above aim, an object is to 
achieve selective or controlled removal of the coating, 
optionally leaving a substrate bonded to the surface of 
the glass plate that has optimum adhesion characteris- 
tics for the sealants constituting the first seal and the 
second seal. 

Within the scope of the above aim, another impor- 
tant object is to provide a method and a device that in no 
way contaminate the surface of the glass plate. 

Another important object is to provide a method 
and a device that, as a consequence of the treatment of 
the edge of the glass plate, also allow to prevent oxida- 
tion of the layers and thus maintain all the physical and 
aesthetic characteristics of the treated glass plate. 

Another object is to provide a device that allows a 
precise and preset delimitation of the treated surface of 
the glass plate. 

Another object is to provide a device according to 
the invention that is reliable and safe in use. 

This aim, these objects, and others which will 
become apparent hereinafter are achieved by a method 
for removing coatings, constituted by a plurality of layers 
including at least one conducting layer, that are applied 
to the surface of a glass plate, characterized in that it 
comprises: a first step for moving said glass plate to the 
vicinity of one or more electrodes; a second step for 
moving or positioning said one or more electrodes prox- 
imate to the edge of said glass plate; a third step, in 
which a current is circulated in said one or more elec- 
trodes; and a fourth step, in which said glass plate or 
said one or more electrodes are moved along said edge 
to selectively remove one or more of said layers; and by 
a device for removing coatings, with the features set 
forth in daim 1 . 

Further characteristics and advantages of the 



invention will become apparent from the following 
detailed description of some particular but not exclusive 
embodiments, illustrated only by way of non-limitative 
example in the accompanying drawings, wherein: 

5 

figure 1 is a front view of a rack and of a roller con- 
veyor for conveying the glass plate, and of the 
device applied at horizontal and vertical carriages; 
figure 2 is a side view of the elements of figure 1 ; 
10 figure 3 is a top view of the elements of figure 1 ; 

figure 4 is an enlarged-scale transverse sectional 
view of the application of a number of layers on the 
surface of a glass plate; 

figures 5 and 6 are schematic top views of the use 
15 of the device in two possible embodiments; 
figure 7 is a schematic view of the device; 
figure 8 is an enlarged-scale, partially sectional, lat- 
eral perspective view of an example of selective 
layer removal; 

20 figure 9 is a view, similar to figure 7, of a further 
embodiment of the device. 

With reference to the above figures, the reference 
numeral 1 designates a glass plate that can be coupled 

25 to a similar glass plate by means of a first seal at a 
spacer frame, so as to constitute an inner space of an 
insulating glazing unit. 

The spacer can be constituted by a closed profile 
that is internally hollow and has adapted fine holes on 

30 the surface located at the inner space and adapted 
hygroscopic materials inside. 

Said glass plate 1 has a coating 3 applied thereto at 
the surface 2 that is to be in contact with the inner space 
of the insulating glazing unit (if total removal is per- 

35 formed); said coating is constituted by a plurality of lay- 
ers of material for example of the type used for the so- 
called "low-emissivrty" treatment or in any case for other 
treatments such as, in a non-limitative sense, those for 
producing a tinted or reflective or photochrome glass 

40 plate. 

In the described solution, which is illustrated only by 
way of example, a first non-conducting layer 4 of tin 
oxides, over which a second conducting layer 5 of silver 
and a subsequent third layer 6 of aluminum are applied, 
45 have been considered. 

There is also a fourth non-conducting layer 7 of tin 
oxide that has substantially protective features. 

The glass plate 1 can be conveyed by means of an 
adapted roller conveyor 8 for lower support and of a ver- 
so tical rack 9 for rear support; said roller conveyor and 
said rack allow to convey the glass plate to the coating 
removal device. 

Said device is constituted by a first fixed head 10 
and by a second movable head 11: the first head 10 
55 acts at the lower edge 1 2 of the glass plate 1 . whereas 
the second head 1 1 is associated with an adapted actu- 
ation means comprising a motorized belt 13 and is 
allowed to perform a sustantially vertical motion; both of 
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said heads can rotate through 90° with respect to said 
belt. 

There is also a first carriage 14 for feeding the glass 
plate in a horizontal direction; by means of appropriate 
suckers, said carriage engages the glass plate on the 
surface that lies opposite to the surface 2 and carries it 
toward the coating removal device. 

There is also a second carriage 15 for the vertical 
movement of the second head 1 1 . 

Each one of said first and second heads has, in the 
particular illustrated solution, electrodes 16 that are 
supplied by adapted power sources and are adapted to 
cause the circulation of electric current and/or an elec- 
trical discharge at the surface of the coating 3 to achieve 
selective removal of one or more of the underlying lay- 
ers. 

The method in fact entails a first step, in which the 
glass plate is loaded onto the rack 9 and then carried up 
to a reference position for the first and second heads; a 
second step entails placing or moving said electrodes at 
the coating 3 proximate to the edge 12. 

This is followed by a third step, in which the elec- 
trodes are supplied with power, and by a fourth step, in 
which the second head 1 1 performs a vertical upward 
stroke, selectively removing some layers of the coating 
3 and in particular the fourth layer 7, the third layer 6. 
and the second layer 5. 

An adapted sensor stops the second head 1 1 at the 
upper horizontal edge of the glass plate and simultane- 
ously the second head 1 1 rotates through 90°, placing 
the electrodes at the edge 12 of the upper side of the 
glass plate. 

At the same time, the first head 10 places the elec- 
trodes at the edge 1 2 of the lower side of the glass plate 
1 ; then the roller conveyor 8 is actuated, causing the 
movement of the glass plate and consequently allowing 
to selectively remove the second, third, and fourth lay- 
ers of the coating 3 until the end of the glass plate is 
reached. 

At this point, the first head 1 0 moves the electrodes 
away from the glass plate and the second head 1 1 per- 
forms an additional 90° rotation and then moves down- 
ward and selectively removes the second, third, and 
fourth layers until, when it reaches the lower end of the 
glass plate, said glass plate is moved away or the elec- 
trodes are moved away therefrom. 

The second head 10 is then replaced for the subse- 
quent treatment of another glass plate. 

Said first and second heads also have electric 
and/or electronic means that are adapted to produce 
the circulation of current and/or the discharge at the 
electrodes; if said means are of the electronic type, they 
can be constituted by appropriate circuits, schematically 
designated by the reference numeral 1 7, or can be con- 
stituted for example by a transformer 18, in which the 
primary winding 19 is associated with a power source 
and the secondary winding 20 is connected to the elec- 
trodes 16. 



Selective removal of the second, third, and fourth 
layers occurs by means of the second layer 5 and of the 
third layer 6 which, by conducting, allow to close the cir- 
cuit of the electrodes 16. 

5 The fact that the fourth layer 7 is made of noncon- 
ducting material is not a problem; since it is a film at the 
atomic level, the discharge of the electrodes perforates 
it and closes on the internal layers constituted by metals 
that sublimate when the current flows. 

w Said current flow or the discharge of the electrodes 
does not affect the first layer 4, since it is nonconducting 
and since below said first layer there is only the glass 
plate, which is nonconducting too. 

As regards the type and shape of the electrodes, 

is they may be of the cylindrical type, as shown in f igures 

5, 7, and 9, or they may have a different shape; in figure 

6, one of said electrodes has a cylindrical shape and the 
other one has a laminar shape. 

The present invention is of course susceptible of 

20 numerous modifications and variations, all of which are 
within the scope of the same inventive concept. 

"merefore. the type of the layers that constitute the 
coating might be any. so long as it contains electrically 
conducting layers, and likewise the combination of said 

25 layers might be any. 

As an alternative, an electrode that allows to 
achieve selective removal by virtue of the emission of a 
laser beam can be associated with each one of the 
heads, whose number can be variable. 

30 The device also comprises adapted electronically- 
controlled actuators for controlling the movement of the 
glass plate and/or of the heads that support the elec- 
trodes; said actuators handle, in a controlled manner, 
the conditions of the acceleration and deceleration gra- 

35 dients of said glass plate and/or said heads. 

The device also comprises one or more aspirator 
hoods that are adapted to remove the gaseous products 
emitted during selective removal of the layer of the coat- 
ing. 

40 Conveniently, the electrodes can also be comple- 
mented by an adapted filler gas with protective or reac- 
tive functions. 

The method can of course occur in a fully automatic 
or semi-automatic or manual manner. 

45 Finally, it is noted that the selective or controlled 
removal of one or more layers of the coating of the glass 
plate can occur while said glass plate is arranged sub- 
stantially vertically or on a horizontal or inclined plane. 
Tne materials and the dimensions that constitute 

so the individual components of the invention as well as the 
sequence of the steps of the method may of course also 
be the most pertinent according to the specific require- 
ments. 

Where technical features mentioned in any claim 
55 are followed by reference signs, those reference signs 
have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly such ref- 
erence signs do not have any limiting effect on the inter- 



4 



EP 0 709 348 B1 



pretation of each element identified by way of example 
by such reference signs. 

Claims 

1 . Device for removing a coating (3) comprising a plu- 
rality of layers (4-7) that include at least one con- 
ducting layer (5,6) and are deposited on the surface 
(2) of a glass plate (1). comprising at least one 
head (10,11) that can move along the edge (12) of 
said glass plate (1), said at least one head having at 
least one electrode (16) that is adapted to cause 
the circulation of electric current and/or an electrical 
discharge on said surface (2) to selectively remove 
one or more of said layers (4-7), 
characterized in that 

it further comprises an adapted roller conveyor (8) 
for lower and a rack (9) for rear support and trans- 
port of said glass plate (1), to said at least one 
head, said at least one head comprising a first fixed 
head (10) and a second movable head (1 1). 

2. Device according to claim 1 , characterized in that it 
further comprises controlled actuators for control- 
ling movements of the glass plate and/or of the 
heads (10, 1 1) so that the coating (3) is selectively 
removed from a glass plate (1) coupleable to a sim- 
ilar or ordinary further simple glass plate, through a 
first seal, at a spacer frame so as to constitute the 
inner space of an insulating glazing unit, the spacer 
frame comprising a closed profile that is internally 
hollow, said profile having adapted fine holes on the 
surface located at the inner space, and containing 
inside hygroscopic materials, said glass plate (1) 
having, at the surface (2) that lies in contact with 
said inner space, the coating (3) that comprises a 
plurality of layers (4-7) of material of the type used 
for the so-called "low emissiv^y'* treatment or for 
other treatments, such as those for producing a 
tinted or reflecting or photochrome glass plate. 

3. Device according to claims 1 and 2, characterized 
in that said first head (10) acts at the lower edge 
(12) of said glass plate (1). 

4. Device according to claims 1 and 2, characterized 
in that said second head (1 1) is movably associated 
with an adapted motorized belt (13) for moving sub- 
stantially vertically and to rotate through 90° and 
180° with respect to an axis of said belt (13). 

5. Device according to claims 1, 3, and 4, character- 
ized in that it further comprises a first carriage (14) 
for feeding said glass plate (1) in a horizontal direc- 
tion, said first carriage (14) having suckers for 
engaging said glass plate (1) on the side that lies 
opposite to the one on which said coating (3) is 
applied and for conveying said glass plate toward 
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said coating removal heads (10.11); a second car- 
riage (15) for the vertical movement of said second 
head (11). each one of said first (10) and second 
(11) heads having a plurality of electrodes (16) that 
5 are supplied by appropriate sources and are 
adapted to cause the circulation of electric current 
and/or an electrical discharge at the surface of said 
coating (3) to selectively remove one or more of 
said underlying layers (4-7). 

10 

6. Device according to claims 1 and 5, characterized 
in that said first and second heads (10,11) have 
electric and/or electronic means (17,18) that are 
adapted to cause the circulation of current and/or 

is the discharge at said one or more electrodes (16). 

7. Device according to claims 1 and 6, characterized 
in that said means are of the electric type and are 
constituted by a transformer (18). in which the pri- 

20 mary winding 19 is associated with a power source 
and the secondary winding (20) is connected to two 
electrodes (16). 

8. Device according to claims 1 . 6. and 7. character- 
's ized in that said one or more electrodes (16) have 

any adapted shape, such as a cylindrical and/or 
laminar one. 

9. Device according to one or more of the preceding 
30 claims, characterized in that it comprises at least 

one head (10,1 1) which emits a laser beam for con- 
trolled removal of said coating constituted by a plu- 
rality of layers (4-7). said coating including possibly 
no conducting layers. 

35 

10. Method for removing coatings constituted by a plu- 
rality of layers (4-7) that include at least one con- 
ducting layer (5,6) and are applied to the surface (2) 
of a glass plate (1), characterized in that it com- 

40 prises: a first step for moving said glass plate (1) to 
the vicinity of one or more electrodes (16); a second 
step for moving or positioning said one or more 
electrodes (16) proximate to the edge (12) of said 
glass plate (1); a third step, in which a current is cir- 

45 culated in said one or more electrodes (16); and a 
fourth step, in which said glass plate (1) or said plu- 
rality of electrodes (16) are moved along said edge 
to selectively remove one or more of said layers. 

so 11. Method according to claim 1 0, characterized in that 
in said first step said glass plate is loaded on a rack 
and is carried to a reference position for a first head 
and a second head. 

55 12. Method according to claim 10, characterized in that 
in said second step said electrodes (16) are moved 
or positioned at said coating (3) proximate to the 
edge (12) of said glass plate (1). 
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13. Method according to any of claims 10, 11 and 12, 
characterized in that said plurality of electrodes (16) 
are supplied with power in said third step, and in 
that in a fourth optionally simultaneous step said 
second head (11) performs an upward vertical s 
stroke, selectively removing one or more of said lay- 
ers (4-7) of said coating (3). 

14. Method according to any of the claims 10-13. char- 
acterized in that an adapted sensor stops said sec- 10 
ond head (11) at the upper horizontal edge of said 
glass plate (1) and simultaneously said second 
head (11) performs a 90° rotation, arranging the 
electrodes (16) at the edge (12) of the upper side of 
said glass plate (1), said first head (10) simuriane- is 
ously placing said one or more electrodes (16) at 
the edge (12) of the lower side of said glass plate 
(1), this being followed by the actuation of a roller 
conveyor (8) that is adapted to move said glass 
plate (1), and then by the selective removal of one 20 
or more of said layers (4-7) of said coating (3). 

15. Method according to any of the claims 10-14, char- 
acterized in that said first head (10) moves further 
said one or more electrodes (16) away from said 2s 
glass plate (1) and said second head (1 1) performs 

a further rotation through 90° and then moves 
downward and selectively removes said coating (3) 
until it reaches the lower end of said glass plate (1) 
and is then moved away from it. 30 

16. Method according to any of the claims 10-15, char- 
acterized in that said glass plate (1) has straight or 
curved contours. 

35 

17. Method according to one or more of claims 10-16, 
characterized in that the movements of said glass 
plate (1) and/or of said at least one head (10,11) 
provided with said one or more electrodes (16) are 
performed by means of actuators that are control- 40 
led electronically and are adapted to handle, in a 
controlled manner, the conditions of acceleration 
and deceleration gradients of said glass plate (1) or 

of said at least one head (10,1 1). 

45 

18. Method according to one or more of claims 10-17, 
characterized in that it further comprises the step of 
removing the gaseous products released during the 
selective or controlled removal of said one or more 
layers of said coating by using one ore more so 
adapted aspirator hoods. 

19. Method according to one or more of claims 10-17, 
characterized in that said treatment electrodes (16) 

are complemented by an adapted filler gas with ss 
protective or reactive functions. 

20. Method according to one or more of claims 10-17 
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and 19, characterized in that said selective or con- 
trolled removal is performed on said glass plate (1) 
while it is arranged on a substantially vertical or hor- 
izontal or inclined plane. 

21. Method according to one or more of claims 10-17 
and 19-21, characterized in that said selective con- 
trolled removal of said one or more layers (4-7) 
occurs in a fully automatic or semiautomatic or 
manual manner. 

PatentansprOche 

1. Vorrichtung zum Entfernen eines Uberzugs (3) aus 
mehreren auf der Oberflache (2) einer Glasplatte 
(1) aufgebrachten Schichten (4 bis 7), von denen 
mindestens eine eine leitende Schicht (5, 6) ist, mit 
mindestens einem Kopf (10, 11). der entlang der 
Kante (1 2) der Glasplatte (1) bewegbar ist und min- 
destens eine Elektrode (16) hat. die ausgebildet ist, 
die Zirkulation elektrischen Stroms und/oder eine 
elektrische Entladung auf der Oberflache zu erzeu- 
gen, urn selektiv eine oder mehrere der Schichten 
(4 bis 7) zu entfernen, 
gekennzeichnet durch 

einen geeigneten Rollenforderer (8) zum Herabbe- 
wegen und ein Gestell (9) zum ruckseitigen StOtzen 
und zum Transportieren der Glasplatte (1) zu dem 
Kbpf, der einen ersten festen Kopf (10) und einen 
zweiten beweglichen Kopf (11) enthalt. 

2. Vorrichtung nach Anspruch 1, gekennzeichnet 
durch angesteuerte Antriebsvorrichtungen zum 
Steuern der Bewegungen der Glasplatte und/oder 
der Kopfe (10, 11) derart, daB der Oberzug (3) 
selektiv von einer Glasplatte (1) entfernt wird, die 
an eine ahnliche oder eine gewohnliche weitere 
einfache Glasplatte uber eine erste Abdichtung an 
einem Abstandsrahmen koppelbar ist, urn so den 
Innenraum einer isolierenden Verglasungseinheit 
zu bilden, wobei der Abstandsrahmen ein 
geschlossenes. innen hohles Profil hat, das geeig- 
nete Feinbohrungen an der an dem Innenraum 
angeordneten Flache hat und im Inner en hygrosko- 
pische Materialien enthalt, und die Glasplatte (1) an 
der in Kontakt mit dem Innenraum stehenden Ober- 
flache (2) den Oberzug (3) hat, der mehrere Schich- 
ten (4 bis 7) eines Materialtyps enthalt, der fur die 
sogenannte "Niedrigemissrvitatsbehandlung" oder 
andere Behandlungen wie dem Herstellen einer 
getonten oder reflektierenden oder fotochromen 
Glasplatte verwendet wird. 

3. Vorrichtung nach Anspruch 1 und 2, dadurch 
gekennzeichnet, daB der erste Kopf (10) an der 
unteren Kante (12) der Glasplatte (1) einwirkt 

4. Vorrichtung nach Anspruch 1 und 2, dadurch 
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gekennzeichnet. daB der zweite Kopf (1 1) beweg- 
lich mit einem geeigneten motorisierten Riemen 
(13) verbunden ist urn im wesentlichen vertikal 
bewegt und um 90° und 1 80° bezuglich einer Achse 
des Riemens (13) rotiert zu werden. s 

5. Vorrichtung nach Anspruch 1. 3 und 4, gekenn- 
zeichnet durch einen ersten Schlrtten (14) zum 
Vorschieben der Glasplatte (1) in einer horizontalen 
Richtung, wobei der erste Schlrtten (1 4) Sauger hat 10 
zum Fassen der Glasplatte (1) auf der Seite, die der 
mit dem Oberzug (3) versehenen Seite abgewandt 
ist, und zum BefGrdern der Glasplatte zu den zum 
Entfernen des Oberzugs bestimmten Kopfen (10, 
11), und durch einen zweiten Schlrtten (15) zum is 
Bewegen des zweiten Kopfes (11) in vertikaler 
Richtung, wobei sowohl der erste (10) als auch der 
zweite (11) Kbpf mehrere Elektroden (16) haben, 
die von geeigneten Quellen gespeist werden und 
ausgebildet sind, die Zirkulation elektrischen 20 
Stroms und/oder eine elektrische Entladung an der 
Oberflache des Oberzugs (3) zu verursachen, um 
selektiv eine Oder mehrere der unterliegenden 
Schichten (4 bis 7) zu entfernen. 

25 

6. Vorrichtung nach Anspruch 1 und 5, dadurch 
gekennzeichnet, daB der erste und der zweite 
Kopf (10, 11) elektrische und/oder elektronische 
Mittel (17, 18) haben, die ausgebildet sind, die 
Stromzirkulation und/oder die Entladung an einer 30 
Oder mehreren der Elektroden (1 6) zu verursachen. 

7. Vorrichtung nach Anspruch 1 und 6, dadurch 
gekennzeichnet. daB die Mittel elektrischer Art 
sind und von einem Transformator (18) gebikJet 35 
werden, in dem die PrimarwicWung (19) mit einer 
Stromquelle und die SekundarwicWung (20) mit 
zwei Elektroden (16) verbunden ist. 

8. Vorrichtung nach Anspruch 1, 6 und 7, dadurch 40 
gekennzeichnet, daB die mindestens eine Elek- 
trode (16) eine geeignete Form wie eine zylindri- 
sche und/oder eine laminare Form hat. 

9. Vorrichtung nach einem Oder mehreren der vorher- 45 
gehenden AnsprOche, gekennzeichnet durch min- 
destens einen Kopf (10, 11), der einen Laserstrahl 
aussendet, um den aus mehreren Schichten (4 bis 

7) bestehenden Oberzug zu entfernen, wobei der 
Uberzug moglicherweise keine leitenden Schichten so 
enthatt. 

10. Verfehren zum Entfernen von OberzOgen, die aus 
mehreren auf die Oberflache (2) einer Glasplatte 

(1) aufgebrachten Schichten (4 bis 7) bestehen, 55 
von denen mindestens eine (5. 6) eine leitende 
Schicht ist, dadurch gekennzeichnet, daB in einem 
ersten Schritt die Glasplatte (1) in die Nahe einer 



Oder mehrerer Elektroden (16) bewegt wird, in 
einem zweiten Schritt die mindestens eine Elek- 
trode (16) nahe an die Kante (12) der Glasplatte (1) 
bewegt oder nahe an dieser positioniert wird, in 
einem dritten Schritt in der mindestens einen Elek- 
trode (16) ein Strom zum Zirkulieren gebracht wird 
und in einem vierten Schritt die Glasplatte (1) oder 
die mehreren Elektroden (16) entlang der Kante 
bewegt werden, um selektiv eine oder mehrere der 
Schichten zu entfernen. 

11. Verfahren nach Anspruch 10, dadurch gekenn- 
zeichnet, daB in dem ersten Schritt die Glasplatte 
auf ein Gestell geladen und an eine Referenzposi- 
tion fur einen ersten Kbpf und einen zweiten Kopf 
gebracht wird. 

12. Verfahren nach Anspruch 10, dadurch gekenn- 
zeichnet, daB in dem zweiten Schritt die Elektro- 
den (16) zudem nahe der Kante (12) der Glasplatte 
(1) angeordneten Oberzug (3) bewegt oder an die- 
sem positioniert werden. 

13. Verfahren nach einem der AnsprOche 10, 11 und 
12, dadurch gekennzeichnet, daB die mehreren 
Elektroden (16) in dem dritten Schritt mit Strom 
gespeist werden und in einem optionalen, gleich- 
zeitigen vierten Schritt der zweite Kopf (11) einen 
aufwarts gerichteten vertikalen StoB ausfuhrt. 
wobei eine oder mehrere der Schichten (4 bis 7) 
des Oberzugs (3) selektiv entfernt werden. 

14. Verfahren nach einem der AnsprOche 10 bis 13, 
dadurch gekennzeichnet. daB ein geeigneter Sen- 
sor den zweiten Kopf (1 1) an der oberen horizonta- 
len Kante der Glasplatte (1) anhalt und gleichzeitig 
der zweite Kopf (11) eine 90°-Drehung ausfOhrt. 
wobei die Elektroden (16) an der Kante (12) der 
oberen Seite der Glasplatte (1) angeordnet werden, 
daB der erste Kopf (10) gleichzeitig die mindestens 
eine Eiektrode (16) an der Kante der unteren Seite 
der Glasplatte (1) plaziert und nachfolgend ein zum 
Bewegen der Glasplatte (1) ausgebildeter Rollen- 
forderer (8) betatigt wird und dann eine oder meh- 
rere der Schichten (4 bis 7) des Oberzugs (3) 
selektiv entfernt werden. 

15. Verfahren nach einem der AnsprOche 10 bis 14, 
dadurch gekennzeichnet. daB der erste Kbpf (10) 
weiterhin die mindestens eine Eiektrode (16) von 
der Glasplatte (1) weg bewegt und der zweite Kopf 
(11) eine we'rtere Drehung um 90° ausfOhrt, sich 
dann nach unten bewegt. den Oberzug (3) selektiv 
entfernt. bis er das untere Ende der Glasplatte (1) 
erreicht, und dann von dieser weg bewegt wird. 

16. Verfahren nach einem der AnsprOche 10 bis 15, 
dadurch gekennzeichnet. daB die Glasplatte (1) 
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gerade Oder gekrummte Korrturen hat. 

17. Verfahren nach einem Oder mehreren der Anspru- 
che 10 bis 16. dadurch gekennzeichnet. daB die 
Bewegungen der Giasplatte (1) und/oder des min- s 
destens einen Kopfes (10. 11). der rrfrt der minde- 
stens einer Elektrode (16) versehen ist, mrt 
elektronisch gesteuerten Arrtriebsvorrichtungen 
ausgefOhrt werden, die ausgebildet sind. die Bedin- 
gungen der Beschleunigungs- und der VerzOge- 10 
rungsgradienten der Giasplatte (1) Oder des 
mindestens einen Kopfes (10. 11) in kontrollierter 
Weise handzuhaben. 

18. Verfahren nach einem Oder mehreren der Anspru- is 
che 10 bis 17, gekennzeichnet durch einen weite- 

ren Schritt, in dem die gastor migen Produkte, die 
wahrend des selekliven oder kontrollierten Entfer- 
nens einer oder mehrerer Schichten des Clberzugs 
freigesetzt worden sind, durch Verwendung einer 20 
oder mehrerer geeigneter Abzugshauben entfernt 
werden. 

19. Verfahren nach einem oder mehreren der Anspru- 
che 10 bis 17. dadurch gekennzeichnet, daB die 25 
Behandlungselektroden (16) rn'rt einem geeigneten 
Fullgas erganzt werden, das schQtzende oder reak- 
tive Funktionen hat. 

20. Verfahren nach einem oder mehreren der Anspru- 30 
che 10 bis 17 und 19, dadurch gekennzeichnet, 
daB die selektive oder kontrollierte Entfernung auf 
der Giasplatte (1) durchgefOhrt wird, wahrend diese 

in einer im wesentlichen vertikalen oder horizonta- 
len oder geneigten Ebene angeordnet ist. 35 

21. Verfahren nach einem oder mehreren der Anspru- 
che 10 bis 17 und 19 bis 21, dadurch gekenn- 
zeichnet, daB die selektive kontrollierte Entfernung 
der mindestens einen Schicht (4 bis 7) vollautoma- 40 
tisch oder halbautomatisch oder manuell erfolgt. 

Revendications 

1. Dispositif pour en I ever un revetement (3) compor- 45 
tant une pluralite de couches (4-7) incluant au 
moins une couche conductrice (5, 6) et deposees 
sur la surface (2) d'une plaque de verre (1). com- 
portant au moins une tete (10, 11) qui peut se 
deplacer le long du bord (12) de ladite plaque de so 
verre (1), ladite au moins une tete ayant au moins 
une Electrode (16) qui est adaptee pour entrainer la 
circulation d'un courant electrique et/ou une 
decharge electrique sur ladite surface (2) pour 
enlever de maniere selective une ou plusieurs des- ss 
dites couches (4-7), 

caracterise en ce qu'il comporte de plus un 
convoyeur a rouleaux adapte (8) pour le support 



inferieur et un ratelier (9) pour le support arriere et 
le transport de ladite plaque de verre (1). vers ladite 
au moins une t§te. ladite au moins une tete com- 
portant une premiere tete fixe (10) et une seconde 
tete mobile (11). 

2. Dispositif selon la revendication 1, caracterise en 
ce qu'il comporte de plus des actionneurs comman- 
dos pour commander les deplacements de la pla- 
que de verre et/ou des tetes (10, 1 1) de sorte que 
le revetement (3) soit enleve de maniere selective 
d'une plaque de verre (1) pouvant etre accouplee a 
une autre plaque de verre simple similaire ou ordi- 
naire, par I'irrtermediaire d'un premier joint, au 
niveau d'un chassis ecarteur de maniere a consti- 
tuer lespace interieur d'une unite de vitrage isolant, 
le chassis ecarteur comportant un profil ferme qui 
est creux interieurement, ledit profil ayant des trous 
fins adaptes sur la surface s'rtuee au niveau de 
I'espace interieur et contenant a I'interieur des 
materiaux hygroscopiques, ladite plaque de verre 
(1) ayant, au niveau de la surface (2) qui est situee 
en contact avec ledit espace interieur, le revete- 
ment (3) comportant une pluralite de couches (4-7) 
de materiau du type utilise pour ce qu'on appelle un 
traitement de laible pouvoir 6missrT ou d'autres 
traitements, tels que ceux destines a produire une 
plaque de verre teintee ou r6f lechissante ou photo- 
chromique. 

3. Dispositif selon les revendications 1 et 2, caracte- 
rise en ce que ladite premiere tete (10) agit au 
niveau du bord inferieur (12) de ladite plaque de 
verre (1). 

4. Dispositif selon les revendications 1 et 2, caracte- 
rise en ce que ladite seconde tete (1 1) est associee 
de maniere mobile a une courroie motorisee adap- 
tee (13) pour se deplacer pratiquement verticale- 
ment et pour tourner sur 90° et 180° par rapport a 
un axe de ladite courroie (13). 

5. Dispositif selon les revendications 1 . 3. et 4, carac- 
terise en ce qu'il comporte de plus un premier cha- 
riot (14) pour acheminer ladite plaque de verre (1) 
dans une direction horizontale. ledit premier chariot 
(1 4) ayant des ventouses destinees a venir en con- 
tact avec ladite plaque de verre (1) sur le c6te qui 
se trouve oppose au c6te sur lequel est applique 
ledit reveiement (3) et a transporter ladite plaque 
de verre en direction desdites tetes d'enlevement 
de revetement (10, 11), un second chariot (18) pour 
le deplacement vertical de ladite seconde tete (11), 
chacune desdites premiere (10) et seconde (11) 
tetes ayant une pluralite d'eiectrodes (16) qui sont 
alimentees par des sources appropriees et sont 
adaptees pour entrainer la circulation d'un courant 
electrique et/ou une decharge electrique au niveau 
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de la surface dudit revetement (3) pour enlever de 
maniere selective une ou plusieurs desdites cou- 
ches sous-jacentes (4-7). 

6. Disposal selon les revendications 1 et 5, caracte- 5 
rise en ce que lesdites premiere et seconde tetes 
(10. 1 1) ont des moyens electriques et/ou electroni- 
ques (17, 18) qui sont adaptes pour provoquer la 
circulation d'un courant electrique et/ou la 
decharge electrique au niveau de ladite une ou plu- 10 
sieurs electrodes (16). 

7. Dispositif selon les revendications 1 et 6, caracte- 
rise en ce que lesdits moyens sont du type electri- 
que et sont constitues par un transformateur (18), is 
dans lequel I'enroulement primaire (19) est associe 

a une source de courant et I'enroulement secon- 
daire (20) est relie aux deux electrodes (16). 

8. Dispositif selon les revendications 1 . 6, et 7, carac- 20 
terise en ce que lesdites une ou plusieurs electro- 
des (16) ont une forme quelconque adaptee, telle 
qu'une forme cylindrique et/ou laminaire. 

9. Dispositif selon Tune quelconque des revendica- 25 
tions precedentes, caracterise en ce qu'il comporte 

au moins une tete (10, 11) qui emet un faisceau 
laser pour I'enlevement commande dudit revete- 
ment constitue par une pluralite de couches (4-7), 
I edit revetement, pouvant ne pas comporter de cou- 30 
che conductrice. 

10. Procede pour enlever des revetements constitues 
d'une pluralite de couches (4-7) incluant au moins 
une couche conductrice (5. 6) et appliquees sur la 35 
surface (2) de ladite plaque de verre (1), caracterise 

en ce qu'il comporte : une premiere etape destinee 
a deplacer ladite plaque de verre (1 ) jusqu'au voisi- 
nage d'une ou plusieurs electrodes (16), une 
deuxieme etape pour deplacer ou positionner lesdi- 40 
tes une ou plusieurs electrodes (16) a proximite du 
bord (12) de ladite plaque de verre (1). une troi- 
sieme etape dans laquelle un courant est amene a 
circuler dans lesdites une ou plusieurs electrodes 
(16), et une quatrieme etape dans laquelle ladite 45 
plaque de verre (1) ou ladite pluralite d'electrodes 
(16) sont deplacees le long dudit bord pour enlever 
de maniere selective une ou plusieurs desdites 
couches. 

50 

11. Procede selon la revendication 10, caracterise en 
ce que dans ladite premiere etape, ladite plaque de 
verre est chargee sur un ratelier et est transportee 
vers une position de reference d'une premiere tete 

et d'une seconde tete. 55 

12. Procede selon la revendication 10, caracterise en 
ce que dans ladite deuxieme etape, lesdites elec- 



trodes (16) sont deplacees ou positionnees au 
niveau dudit revetement (3) a proximite du bord 
(12) de ladite plaque de verre (1). 

1 3. Procede selon I'une quelconque des revendications 
10, 11 et 12, caracterise en ce que les electrodes 
de ladite pluralite d'electrodes (16) sont alimentees 
en courant dans ladite troisieme etape, et en ce que 
dans une quatrieme etape simurtanee facultative, 
ladite seconde tete (11) realise une course verti- 
cale vers le haut, enlevant de maniere selective une 
ou plusieurs desdites couches (4-7) dudit revete- 
ment (3). 

1 4. Procede selon I'une quelconque des revendications 
10 a 13, caracterise en ce qu'un detecteur adapte 
arrete ladite seconde tfete (11) au niveau du bord 
horizontal superieur de ladite plaque de verre (1) et 
simultanement ladite seconde tete (1 1) realise une 
rotation de 90°, agengant les electrodes (16) au 
niveau du bord (12) du cOte superieur de ladite pla- 
que de verre (1), ladite premiere tete (10) plagant 
simultanement lesdites une ou plusieurs electrodes 
(16) au niveau du bord (12) du cdte inferieur de 
ladite plaque de verre (1), ceci etarrt suivi par 
I'actionnement d'un convoyeur a rouleaux (8) qui 
est adapte pour deplacer ladite plaque de verre (1) 
et ensuite par I'enlevement selectif d'une ou plu- 
sieurs desdites couches (4-7) dudit revetement (3). 

1 5. Procede selon I'une quelconque des revendications 
10 a 14, caracterise en ce que ladite premiere tete 
(10) deplace en outre lesdites une ou plusieurs 
electrodes (16) en les eloignant de ladite plaque de 
verre (1) et ladite seconde tete (11) realise une 
rotation supplemental de 90° et se deplace 
ensuite vers le bas et enleve de maniere selective 
led'rt revetement (3) jusqu'a ce qu'elle atteigne 
I'extremite inferieure de ladite plaque de verre (1) et 
ensuite s'eloigne de celle-ci. 

1 6. Procede selon I'une quelconque des revendications 
10 a 15, caracterise en ce que ladite plaque de 
verre (1) a des contours rectilignes ou incurves. 

1 7. Procede selon I'une quelconque des revendications 
10 a 16, caracterise en ce que les deplacements de 
ladite plaque de verre (1) et/ou de ladite au moins 
une tete (10, 11) munie desdites une ou plusieurs 
electrodes (16) sont realises par rintermediaire 
d'actionneurs qui sont commandes electronique- 
ment et sont adaptes pour manipuler, d'une 
maniere command ee, les conditions des gradients 
d'acceleration et de deceleration de ladite plaque 
de verre (1) ou de ladite au moins une tete (10, 1 1). 

1 8. Procede selon I'une quelconque des revendications 
10 a 17, caracterise en ce qu'il comporte de plus 
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I'etape consistant a enlever les produits gazeux 
liberes pendant I'enlevement selectif ou commande 
desdites une ou plusieurs couches dudit revete- 
ment en utilisant un ou plusieurs capots d'aspira- 
tion adaptes. 5 

1 9. Precede selon Tune quelconque des revendications 
10 a 17, caracterise en ce que lesdites electrodes 
de traitement (16) sont completees par un gaz rem- 
plisseur adapte ayant des fonctions de protection io 
ou de reaction. 

20. Precede selon Tune quelconque des revendications 
10 a 17 et 19, caracterise en ce que ladite suppres- 
sion selective ou commandee est realisee sur ladite 15 
plaque de verre (1) alors qu'elle est agencee sur un 
plan sensiblement vertical ou horizontal ou incline. 

21 . Precede selon Tune quelconque des revendications 

1 0 a 1 7 et 1 9 a 20, caracterise en ce que ledit enle- 20 
vement commande selectif desdites une ou plu- 
sieurs couches (4-7) est realise d'une maniere 
entierement automatique ou semi-automatique ou 
manuelle. 

25 
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